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(54) Internal combustion engine. 



(57) Herein disclosed is an internal combustion engine of the type, in which a cylinder block [27] at the 
side opposed to the fly-wheel [33] in the crankshaft direction has its opening [27] covered with a side 
cover, in which the power is extracted from the side of the side cover [28], and in which the crankshaft 
[26] has its one end supported by a bearing [30] of the side cover. A lubricating oil pump [41] is disposed 
in the cylinder block wall [29] at the side of the fly-wheel [33]. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an internal com- 
bustion engine and, more particularly, to an internal 
combustion engine of the type, in which an opening at 
one end of a cylinder block in the crankshaft direction 
is covered with a side cover transverse to the 
crankshaft. 

Description of the Prior Art 

In the internal combustion engine of the above- 
specified type, in which an opening is formed at one 
end in the crankshaft direction and covered with a side 
coyer, one end bearing for the crankshaft is disposed 
in that side cover. Since a lubricating oil pump is dri- 
ven from the crankshaft through a cam shaft, its drive 
shaft is arranged in parallel with the crankshaft and is 
attached to the side cover or the side of a gear 
mechanism for driving the cam shaft. Moreover, the 
power for driving a service machine is extracted at the 
side of the side cover, and the fly-wheel is attached 
to the opposite or outer side of the cylinder block. 
Figs. 7 and 8 show the structure of a cylinder block of 
the internal combustion engine having such side 
cover structure of the prior art 

In Figs. 7 and 8, reference numeral 1 designates 
a cylinder block, and numeral 2 designates a side 
cover covering the opening of the cylinder block 1. To 
a generally middle portion of the cylinder block 1 in the 
perpendicular direction to the shaft, as viewed in a top 
plan, there is attached a crankshaft 5 which has its 
one end supported in the side cover 2 through a plain 
bearing 3 and its other end supported in the wall of the 
cylinder block 1 at the side opposed to the side cover 
2 by a ball bearing 4. A cam shaft 6 is arranged at one 
side spaced from the crankshaft 5, and an inter- 
mediate shaft such as a balancer shaft 7 is arranged 
at the other side, so that the cam shaft 6 may be driven 
from the crankshaft 5 through a gear mechanism 8 
which is attached to the crankshaft 5 and the cam 
shaft 6 at the side of the side cover 2. Moreover, the 
balancer shaft 7 is driven through a gear 9 which is 
attached to the crankshaft 5 and the balancer shaft 7 
at the side opposed to the side cover 2 In a case 10 
formed in the side cover 2 below the cam shaft 6, there 
is accommodated a lubricating oil pump 1 1 which has 
its drive shaft 12 projecting into the cylinder block 1. 
At the same time, a driven gear 13 fixed on the drive 
shaft 12 meshes with the gear 8 on the cam shaft 6 to 
drive the lubricating oil pump 11. To the leading end 
of the driven gear 13, there is attached a governor 
weight assembly 14 for regulating the speed. The 
crankshaft 5 has its end 15 projecting from the side 
cover 2 to provided a power extraction side, and the 
side cover 2 at this power extraction side is equipped 



at its outside with a flange 16 to be connected directly 
to a service machine. The (not-shown) fly-wheel is 
arranged at the end portion of the crankshaft 5 at the 
side opposed to the flange 16. 

5 On the other hand, the speed control system of a 

Diesel engine is composed of the not-shown fuel 
injection pump, the aforementioned governor weight 
assembly 14, a self speed regulating mechanism for 
connecting those fuel injection pump and governor 

10 weight assembly 14, and a control mechanism for 
adjusting the injection rate. Of these, the governor 
weight assembly 14 is mounted on the same shaft 12 
as that of the lubricating oil pump, as described 
above, and is positioned at the side of the side cover 

15 2. On the other hand, the not-shown self speed regu- 
lating mechanism and injection rate adjusting control 
mechanism are mounted together with the fuel injec- 
tion pump in the body wall of the cylinder block 1 at 
the side opposed to the governor weight assembly 14 

20 and are interlocked with the governor weight assem- 
bly 14. 

In the structure of the prior art thus far described, 
the lubricating oil pump 11 is disposed in the side 
cover 2 at the power extraction side, and the driven 

25 gear 1 3 of the drive shaft 12 projecting from the side 
cover 2 into the cylinder block 1 is arranged to mesh 
with the gear 8 on the cam shaft 6. 

Firstly, this structure has a defect that the assem- 
bly of the side cover 2 is seriously troublesome. This 

30 assembly is shown in Fig. 9. The lubricating oil pump 
11 is so assembled together with the drive shaft 12 
and the parts on the drive shaft 12 as to cover the 
opening of the cylinder block 1. At this time, it is 
necessary to bring the driven gear 13 on the drive 

35 shaft 1 2 and the gear 8 on the cam shaft 6 into mesh- 
ing engagement with each other. Then, it is rare to 
insert the gears inward with their teeth completely 
meshing with each other. Considerable troubles are 
required for turning at least one gear to establish the 

40 meshing engagement by inserting the hand into a 
clearance 17 inbetween before bringing the side 
cover 2 into abutment against the wall of the cylinder 
block 1. 

Secondly, the lubricating oil pump 11 is attached 
45 to the side cover 2 at the power extraction side of the 
service machine. As a result, the flange 16 to be con- 
nected directly to some service machine would axiaily 
interfere, if disposed outside of the side cover 2, with 
a lubricating oil pump cover 18 which is also fixed on 
50 the outer side of the side cover 2, so that the lubricat- 
ing oil pump 1 1 cannot be removed for inspections. As 
a result, the direct connection has to be given up in 
such service machine. In this case, it is conceivable 
to change the position of the flange 16 so as to avoid 
55 such interference. As a matter of fact, this change is 
difficult because the mounting sizes of the service 
machine and the flange and the direct socket connec- 
tion are specified in advance. 
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Generally speaking, moreover, the lubricating oil 
discharged from the aforementioned lubricating oil 
pump 1 1 is guided from a passage formed in the wall 
portion of the cylinder block 1 or the side cover 2 into 
the bearing portion of the crankshaft 5, and is then fed 5 
to the crank pin via a bore hole formed in the 
crankshaft 5. In order that the lubricating oil may thus 
flow into the bored hole in the crankshaft 5, the bear- 
ing has to be of the plain type. Since, however, the 
plain bearing 3 is used only as the bearing of the side 1 o 
cover in the prior art, the passage from the lubricating 
oil pump 1 1 to the bearing has to be formed in the side 
cover 2. Since this passage 19 has to be obliquely 
machine because the lubricating oil pump 11 is dis- 
posed below the cam shaft 6 positioned obliquely 15 
above the crankshaft 5, as shown in Fig. 8. As a result, 
the machining is difficult, and the parting direction is 
complicated, even in case of the die casting, to raise 
a defect that the production cost is high. 

In addition, the driven gear 13 of the pump drive 20 
shaft 1 2 is in meshing engagement with the cam shaft 
gear 8 at the side of the side cover 2. This cam shaft 
gear 8 must have a targe diameter because it rotates 
at a half R.P.M. as high as that of the crankshaft 5. As 
a result the drive gear 13 is positioned accordingly 25 
apart from the crankshaft to limit the positioning the 
lubricating oil pump 11. Thus, there arises a defect 
that it is impossible to position the pump most effi- 
ciently. 

In the prior art, moreover, the lubricating oil filter 30 
to be disposed at this side of the lubricating oil pump 
1 1 is also disposed at the side of the side cover 2 so 
that it is attached and detached from the side of the 
service machine. Since the case for supporting the 
lubricating oil filter is difficult to be integrated with the 35 
side cover, it has to be formed either separately or so 
integrally with the cylinder block 1 that it is inserted in 
the vicinity of and in parallel with the side cover. The 
former arrangement is accompanied by a defect that 
the number of parts will increase. In the latter arrange- 40 
ment, the passage for introducing the lubricating oil to 
the bearing of the side cover 2 is cut at the joint be- 
tween the side cover 2 and the cylinder block 1 so that 
this cut portion has to be specially sealed up. Thus, 
the defect of the latter arrangement is that the number 45 
of parts is also increased. 

In the Diesel engine, on the other hand, it is 
necessary to make adjustments, e.g., to set the 
maximum fuel injection rate at the stage in which the 
aforementioned speed control system is assembled. so 
In the prior art, as described above, the governor 
weight assembly 14 is disposed at the side cover 2, 
whereas the fuel injection pump and the self speed 
regulating mechanism are disposed in the cylinder 
block 1. As a result, the speed control system is not 55 
completed till the side cover 2 is attached, to raise a 
defect that such adjustment cannot be accomplished 
at the stage of parts before the side cover 2 is 



attached. Thus, the adjustments have to be done 
under a load run in the completed state in which the 
cylinder block 1 is assembled and in which the cylin- 
der head and so on are attached. This load run 
required after the completion is the most steps of the 
assembly process. 

As described above, on the other hand, the gov- 
ernor weight assembly 14 and another mechanism 
are separately attached to the side cover 2 and the 
body of the cylinder block 1. As a result, their 
assemblies have to be separately accomplished, and 
the connections among the governor weight assem- 
bly 14, the self speed regulating mechanism and the 
adjusting control mechanism have to be accom- 
plished at the stage in which the side cover 2 is 
attached. Thus, another defect is that the assemblies 
are troublesome and poor in accuracies. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention 
to provide an internal combustion engine which is 
enabled to assembly the lubricating oil pump easily 
into the cylinder block. 

Another object of the present invention is to pro- 
vide a flange which is formed at the side of the side 
cover for connecting a service machine directly and 
which is freed from any interference with the lubricat- 
ing oil pump so that it can ensure direct connection 
with a service machine having any flange shape. 

Still another object of the present invention is to 
provide a structure for an internal combustion engine, 
which can be easily formed with a lubricating oil pas- 
sage from the lubricating ofl pump to the crankshaft 
and reinforce the cylinder block with a rib for forming 
the passage. 

A further object of the present invention is to pro- 
vide a structure for an internal combustion engine, 
which can arrange the lubricating oil pump most effi- 
ciently without being obstructed by the cam shaft 
gear. 

A further object of the present invention is to pro- 
vide a structure for an internal combustion engine, 
which can attach and detach the lubricating oil filter 
without being obstructed by the service machine and 
can reduce the number of parts. 

A further object of the present invention is to pro- 
vide a structure for an internal combustion engine 
having the speed control system, which can regulate 
the maximum fuel injection rate or the like at a part 
stage before the assembly of the cylinder block. 

A further object of the present invention is to pro- 
vide an internal combustion engine which is enabled 
to facilitate the assembly and to improve the assembl- 
ing accuracy by assembling the self speed regulating 
mechanism and the adjusting control mechanism in 
advance in the mounting bed separated from the cyli- 
nder body. 
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According to a first feature of the present inven- 
tion, there is provided an internal combustion engine 
of the type, in which a cylinder block at the side 
opposed to the fly-wheel in the crankshaft direction 
has its opening covered with a side cover, in which the 
power is extracted from the side of said side cover, 
and in which the crankshaft has its one end supported 
by a bearing of the side cover, wherein a lubricating 
oB pump is disposed in the cylinder block wall at the 
side of said fly-wheel. 

According to a second feature of the present 
invention, there is provided an internal combustion 
engine of the type, in which one cylinder block in the 
crankshaft direction is equipped therein with a gear 
mechanism for driving a cam shaft or an intermediate 
shaft, wherein a gear for driving a lubricating oil pump 
is interlocked with said intermediate shaft within a cyli- 
nder block opposed to said gear mechanism in the 
crankshaft direction. 

According to a third feature of the present inven- 
tion, there is provided an internal combustion engine 
of the type, in which a cylinder block at the side 
opposed to the fly-wheel in the crankshaft direction 
has its opening covered with a side cover, wherein a 
lubricating oil filter has its case formed in and integ- 
rally with the cylinder block at the side opposed to said 
side cover. 

According to a fourth feature of the present inven- 
tion, there is provided an internal combustion engine 
of the type, in which a cylinder block at the side 
opposed to the fly-wheel in the crankshaft direction 
has its opening covered with a side cover and in which 
the power is extracted from the side of said side cover, 
wherein a lubricating oil filter is so disposed in the 
opposite cylinder block that it can be removed from 
the side opposed to the power extracting side. 

According to a fifth feature of the present inven- 
tion, there is provided an internal combustion engine 
of the type, in which a cylinder block at one side in the 
crankshaft direction has its opening covered with a 
side cover, wherein a fuel injection pump, a governor 
weight assembly, a self speed regulating mechanism 
for connecting said fuel injection pump and said gov- 
ernor weight assembly, a mechanism for adjusting the 
injection rate, and a maximum injection rate limit 
mechanism are mounted at the cylinder block side. 

According to a sixth feature of the present inven- 
tion, there is provided an internal combustion engine 
wherein a fuel injection rate adjusting control lever, 
and an interlocking mechanism including a lever for 
connecting said control lever, a fuel injection pump 
and a governor weight assembly are assembled 
together in a mounting bed separate from a cylinder 
block and are mounted through said mounting bed in 
said cylinder block. 

The above objects may be achieved with the 
invention or preferred aspects thereof. The above 
features may be provided independently or in any 



combination according to the invention. 

The invention will be better understood from the 
following description which is given by way of 
example only, with reference to the accompanying 
5 drawings, in which:- 

Figure 1 is a vertical section showing an essential 

portion of a cylinder block having a lubricating oil 

pump attached thereto; 

Figure 2 is a horizontal section showing the same 
10 essential portion; 

Fig. 3 is a side elevation showing the overall 
structure of the cylinder block and taken from the 
opening thereof; 

Fig. 4 is a vertical section showing the overall 
15 structure of an internal combustion engine; 

Fig. 5 is a side elevation showing the whole 
engine and taken from the side of a speed control 
system; 

Fig. 6 is a section showing an essential portion of 
20 the same and vertically taken at the speed control 
system; 

Fig. 7 is a horizontal section showing an essential 
portion of the cylinder block of the example of the 
prior art; 

25 Fig. 8 is a side elevation showing the same cyli- 
nder block; an d 

Fig. 9 is a horizontal section showing a method of 
assembling the side cover according to the prior 
art. 

30 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Fig. 4 is a longitudinal section showing an internal 
35 combustion engine according to the present invention 
and taken in the direction of a crankshaft. In Fig. 4: 
reference numeral 21 designates a cylinder block; 
numeral 22 a piston fitted in a cylinder in the upper 
portion of the cylinder block 21 ; numeral 23 a cylinder 
40 head disposed on the top face of the cylinder block 2 1 ; 
and numeral 24 an intake valve or an exhaust valve 
fitted in the cylinder head 23. A rocker arm cover 25 
is attached to the top of the cylinder head 23. Numeral 

26 designates the crankshaft which is supported in 
45 the cylinder block 21 . This cylinder block 21 is opened 

at its one side of the crankshaft 26, and this opening 

27 is covered with a side cover 28. Moreover, the 
crankshaft 26 has its one end inserted in the side 
cover 28 and its other end inserted in an opposite cyli- 

50 nder block wall 29 such that its two ends are suppor- 
ted by plain bearings 30 and 31. At the side of the 
cylinder block wall 29, a fly-wheel 33 carrying a cool- 
ing fan 32 is attached to that end of the crankshaft 26, 
which projects from the cylinder block wall 29. The 

55 end of the crankshaft 26 projecting from the side cover 

28 is one for extracting the power and is connected 
directly to a variety of service machines. 

Fig. 3 is a side elevation showing the cylinder 
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block 21 and taken from the side of the opening 27. 
The cylinder block wall 29 is formed, at the side 
opposed to the opening 27, with a crankshaft fitting 
hole 35 which extends on the cylinder center line. The 
cylinder block wall 29 is further formed with a balancer 
shaft fitting hole 36, which is located obliquely below 
the hole 35, and a cam shaft fitting hole 37 which is 
located obliquely above the hole 35. Integrally formed 
is a lubricating oil pump case 38 which is located at 
the side opposed to the crankshaft 26 with respect to 
the cam shaft fitting hole 37 and the balancer shaft fit- 
ting hole 36. The bearing structures for a cam shaft 39 
and a balancer shaft 40 are shown in Fig. 2. As shown 
in Fig. 2, moreover, the body assembly of a pump 41 
such as the pump gear is inserted from the outside at 
the side of the aforementioned fly-wheel 33. The oil 
pump 41, disposed in the pump case 38, has its drive 
shaft 42 inserted from the side of the fly-wheel 33 such 
that it protrudes into the cylinder block 21 . A pump dri- 
ven gear 43 and a speed regulating fly-weight assem- 
bly 44 are attached to that drive shaft 42 from the side 
of the opening 27. Numeral 45 designates a cover 
covering that opening of the pump case 38, which is 
opened in the outer side of the cylinder block 21. The 
pump driven gear 43 meshes with a drive gear 48 on 
the balancer shaft 40 at the side of the cylinder block 
wall 29 or at the side opposed to a driving gear 
mechanism 47 such as the cam shaft 39 disposed at 
the side of the side cover 28, so that the pump driven 
gear 43 is driven through the drive gear 48 by the 
balancer shaft 40 acting as an intermediate shaft. Inci- 
dentally, the gear mechanism 47 at the side of the 
aforementioned side cover 28 is composed of: a 
balancer gear 50 fixed on the balancer shaft 40 and 
meshing with a crank gear 49 for driving the balancer 
shaft 40; and a cam shaft drive and driven gears 51 
and 52 fixed on the balancer shaft 40 and the cam 
shaft 39 and meshing with each other for driving the 
cam shaft 39 from the balancer shaft 40. 

The cylinder block wall 29 just below the 
aforementioned pump case 38 is so integrally formed 
with a filter case 54 which has an insertion hole 53 at 
the side of the aforementioned fly-wheel 33 that the fil- 
ter case 54 crawls on the bottom wall of the cylinder 
block 21. Moreover, a lubricating oil filter 55 is inser- 
ted from the insertion hole 53 and fitted in the case 54. 
In communication with the inside of the filter case 54, 
there is formed a suction passage 57 for sucking the 
lubricating oil from the center of the oil pan in the bot- 
tom of the cylinder block 29. The suction passage 57 
is defined by a rib 56 which is formed along the bottom 
wall of the cylinder block 21 and which has a shape 
of a letter *L", as viewed in top plan view. The lubricat- 
ing oil sucked from the suction passage 57 is guided 
to the outer circumference of the lubricating oil filter 55 
in the filter case 54 and is sucked via the inside of the 
lubricating oil filter 55 to the lubricating o3 pump 41 
from an exit 58 which is formed in the vicinity of the 



end portion of the lubricating oil filter 55 at the side of 
the aforementioned insertion hole 53. In the cylinder 
block wall 29 at the side of that lubricating oil pump 41 , 
moreover, there is formed a vertical communication 

5 passage 59 for providing communication between the 
filter case 54 and the lubricating oil pump 41. The 
communication passage 59 is defined by a rib 60 
which is formed integrally with the cylinder block wall 
29, so that the lubricating oil having passed through 

10 the lubricating oil filter 55 may be sucked therethrough 
into the lubricating ofl pump 41. From the case 38 of 
the lubricating oil pump 41 and across a crankshaft 
bearing portion 61 of the cylinder block 21 , moreover, 
there is integrally formed a horizontal rib 62 which is 

75 formed therein with a discharge passage 63 for feed- 
ing the lubricating oil to the crankshaft bearing portion 
61. After having lubricated the plain bearing 31 of the 
bearing portion 61, the lubricating oil is fed to a crank 
pin 66 via a hole 65 which is formed in the arm 64 (as 

20 shown in Fig. 4) of the crankshaft 26 and further from 
the arm 64' at the opposite side to the crankshaft 
bearing 30 of the side cover 28 also at the opposite 
side. 

Next, the governor weight assembly 44 is com- 

25 posed of a governor weight 67 and a governor spindle 
68. As shown in Fig. 6, a wall portion 69, which is in 
parallel with the crankshaft 26 perpendicular to the 
wall 29 of the cylinder block 21 having the governor 
weight assembly 44 attached thereto, is formed with 

30 an opening 70 for mounting a lever and so on. A plate- 
shaped mounting bed 71 is so fixed from the outside 
by means of bolts 72 as to close the opening 70. The 
mounting bed 71 is formed with a first control shaft 73 
and a second control shaft 74 which are so arranged 

35 in upper and lower positions and in parallel with each 
other as to extend therethrough between the inside 
and the outside. A control lever 75 is attached to the 
outer end portion of the first control shaft 73, and an 
interlocking lever 76 is attached to the inner end por- 

40 tion of the cylinder block 21. To the second control 
shaft 74, on the other hand, there are so attached in 
the cylinder block 21 a first control lever 77 and a sec- 
ond control lever 78 that they can rotate together rela- 
tive to the second control shaft 74. The root of the first 

45 control lever 77 and the interlocking lever 76 are con- 
nected by a governor spring 83, and the first control 
lever 77 and the second control lever 78 have their 
middle portions engaging with each other through a 
projection 79. Moreover, the spindle 68 of the 

so aforementioned governor weight assembly 44 is 
arranged to face a pressure receiving portion 80 
which is projected sideways from the vicinity of the 
root of the second control lever 78. Reference num- 
eral 81 designates a fuel injection pump which is 

55 screwed downward into the cylinder block 21. The 
second control leer 78 is connected to the fuel injec- 
tion pump 81 while engaging with a injection adjusting 
control pin 82. 
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With the structure thus far described, both a injec- 
tion adjusting control mechanism 84 composed of the 
control lever 75 and the first control shaft 73 and a self 
speed adjusting mechanism 85 composed of the sec- 
ond control shaft 74, the spring 83, the first control 5 
lever 77 and the second control lever 78 are attached 
to the cylinder block 21 such that they are assembled 
in advance with the mounting bed 71. Despite of this 
fact however, this mounting bed 71 may be omitted 
if the structure is to be applied only to Claim 6 of the 10 
present invention. 

In a manner to correspond to the upper end of the 
first control lever 77, on the other hand, there 
arranged a fuel limiter 86 which is attached to the wall 
29 at the same side as the lubricating oil pump 36 of 75 
the cylinder block 21 for limit the maximum injection 
rate. By adjusting this fuel limiter 86, the limit position 
of the turning range of the first control lever 77 in a 
direction to increase the injection rate is changed. 

The embodiment thus far described exemplifies 20 
the best mode of the present invention. Thus, the pre- 
sent invention should not be limited thereto but can be 
modified in various manners within the scope thereof, 
which is to be specified in the Claims. It should be 
noted that the present invention exclude those mod- 25 
ifications. 



Claims 

30 

1. An internal combustion engine having a cylinder 
block with a fly-wheel at one end and, at the other 
end in the crankshaft direction an opening cov- 
ered with a side cover, a power take-off being 
from the end of said side cover, and in which the 35 
crankshaft has one end supported by a bearing in 

the side cover, and wherein a lubricating oil pump 
is disposed in the cylinder block wall at the end 
where the fly-wheel is located. 

40 

2. An internal combustion engine according to claim 
1 , wherein a bearing supporting said crankshaft in 
the cylinder block wall at the fly-wheel end is a 
plain bearing. 

45 

3. An internal combustion engine having a cylinder 
block and a crankshaft and equipped with a gear 
mechanism for driving a cam shaft or an inter- 
mediate shaft, wherein a gear for driving a lub- 
ricating oil pump is interlocked with said so 
intermediate shaft within the cylinder block and 
spaced from said gear mechanism in the 
crankshaft direction. 

4. An internal combustion engine having a cylinder 55 
block, a fly-wheel at one end and, at the other end 

in the crankshaft direction, an opening covered 
with a side cover, wherein a lubricating oil filter 



has its case formed the cylinder block at the end 
opposed to said side cover. 

5. An internal combustion engine having a cylinder 
block, a fly-wheel at one end and, at the other end 
in the crankshaft direction, an opening covered 
with a side cover, and wherein the power is taken- 
off from the end of said side cover, wherein a lub- 
ricating oil filter is so-disposed in the opposite 
cylinder block that it can be removed from the side 
opposed to the power extracting side. 

6. An internal combustion engine having a cylinder 
block which at one end in the crankshaft direction 
has an opening covered with a side cover, whe- 
rein a fuel injection pump, a governor weight 
assembly, a self speed regulating mechanism for 
connecting said fuel injection pump and said gov- 
ernor weight-assembly, a mechanism for adjust- 
ing the injection rate, and a maximum injection 
rate limit mechanism are mounted on the cylinder 
block side. 

7. An internal combustion engine wherein a fuel 
injection rate adjusting control lever, and an inter- 
locking mechanism including a lever for connect- 
ing said control lever, a fuel injection pump and a 
governor weight assembly are assembled 
together in a mounting bed separate from a cyli- 
nder block and are mounted through said mount- 
ing bed in said cylinder block. 

8. An internal combustion engine according to claim 
1 or 2, additionally having the features of any 
other claim herein. 

9. An internal combustion engine having the feat- 
ures of any two or more of the preceding claims. 
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(3) Internal combustion engine. 

(57) Herein disclosed is an internal combustion 
engine of the type, in which a cylinder block [21] 
at the side opposed to the fly-wheel [33] in the 
crankshaft direction has its opening [27] cov- 
ered with a side cover, in which the power is 
extracted from the side of the side cover [28], 
and in which the crankshaft [26] has its one end 
supported by a bearing [30] of the side cover. A 
lubricating oil pump [41] is disposed in the 
cylinder block wall [29] at the side of the fly- 
wheel [33]. 
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